Protein Purification. A published protocol 2 was used, with modifications. The ammonium sulfate precipitation step was omitted. A stronger anion exchange column (DE53 resin) was used with Tris buffer at pH 7.5 instead of DE52 at pH 8.0. A Mono Q column chromatography step on an FPLC system (ÄKTA) with Tris buffer at pH 7.5 and a 0 M −1 M salt gradient was added before the Superdex 75 (16/60) gel filtration step. Purity and protein concentration were calculated from the UV-VIS absorbance ratio of A 456nm /A 279nm 2,3 The extinction coefficient was predicted by the ExPASy ProtParam program.
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was added initially, and the remaining 50 % was added just before induction with IPTG.
[U-15 N], [NA]-Leu-TtRp was produced by a similar strategy, 1 with the exception that an initial 1 L culture of Origami (DE3) cells containing pET17b / TtRp was grown in LB medium; the cell pellet from this growth was then transferred to 1 L M9 medium containing 1 g/L 15 NH 4 Cl and 0.23 g/L unlabeled leucine; the induction point was one hour after the transfer. The resulting yield was ~30 mg TtRp per liter culture.
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The labeling efficiency of the selectively labeled samples was analyzed by ESI MS and MALDI MS, and the molecular weight and purity were checked by trypsin digestive analysis followed by MS/ MS analysis with standards. NMR Data Processing and Analysis. COSY Spectra were processed with XWIN-NMR software such that the diagonal peaks were in-phase absorptive, and the cross peaks were anti-phase dispersive.
Nitrogen-15 spectra were processed twice, once with standard line broadening (33 or 66 Hz) and once with a large line broadening (500 Hz). The second spectrum was subtracted from the first as a means for baseline correction. Some of the 15 N NMR difference spectra were processed further by a user-defined spline (special baseline correction) in XWIN-NMR. Carbon spectra were processed with 33 or 66-Hz line broadening. 2D carbon spectra were zero-filled in the indirect dimension prior to Fourier transformation. 2D-constant time 13 5 , the lower pK a value was assigned to His154 and the higher pK a value was assigned to His134 (Table 1) 15 N signals from Leu135 N and one of the cluster ligated histidines could be fitted to a single pK a of 7.81 with a Hill coefficient of 0.49. A titration study of the same labeled protein, but in a solution without ferricyanide, was carried out with data collected at 30 pH values. The latter data set could be fitted simultaneously with Hill coefficients fixed at 1.0 to yield pK a values of 7.36 (0.08) and 9.34 (0.17) (data not shown).
